High functional connectivity of tremor related subthalamic neurons in Parkinson's disease.
Tremor is a core symptom of Parkinson's disease (PD). The subthalamic nucleus (STN) seems to be crucial for tremor pathophysiology considering that deep brain stimulation (DBS) of the STN leads to an effective reduction of Parkinsonian tremor. Here, we investigate the functional connectivity between STN neurons in patients with Parkinsonian tremor. STN activity was analyzed in 7 patients with Parkinsonian rest tremor who underwent stereotactic surgery for DBS. Spike activity was registered in different depths of the STN using an array of five microelectrodes. Interneuronal coherence within the STN was analyzed. Significant interneuronal coherence at the tremor frequency was detected in 78 out of 145 neurons. In contrast, interneuronal coherence in the beta band occurred only in 26 out of 145 neurons. Functional connectivity at the tremor frequency can be characterized by a slowly decaying exponential curve which describes coherence between STN neurons as a function of interneuronal distances between 0 and 4mm. Spatially distributed synchronization at the tremor frequency seems to be a key feature of STN pathophysiology in patients with Parkinsonian tremor. The findings suggest a subthalamic tremor network which is widely extended and strongly coupled.